The causes, classification, and prevention of mechanical asphyxial death in children were examined. vomit appear to be cases of the sudden infant death syndrome or background medical conditions. This study suggests the need for advice on maintaining a safe sleeping environment. Only one child choked on a toy and European Standards for Toy Safety appear to have been successful. The prevention of hanging in the group of older boys needs further exploration. (Arch Dis Child 1995; 72: 6-10) 
vomit appear to be cases of the sudden infant death syndrome or background medical conditions. This study suggests the need for advice on maintaining a safe sleeping environment. Only one child choked on a toy and European Standards for Toy Safety appear to have been successful. The prevention of hanging in the group of older boys needs further exploration. after road traffic accidents and thermal injury. Asphyxia is also a leading cause of accident related death in children under 1 year of age.' 2 We have analysed mortality statistics for children from the OPCS over the last 20 years and found there has been a steady fall in the number of childhood deaths registered as choking or mechanical suffocation (figure). This may be due to improved medical treatment of foreign body aspiration cases through bronchoscopy, improved infant feeding practices, modification of baby equipment, and 'small part' regulations through consumer safety standards. However, in the absence of a comprehensive British Choking  21  14  7  2-3  Foreign body  10  5  5  1-2  Food  11  9  2  3-3  Inhalation of vomit  39  25  14  2-3  Associated with medical conditions  19  14  5  2-9  Cerebral palsy  5  4  1  4-8  Bronchopneumonia or bronchiolitis  6  5  1  0 9 During a fit* There were 99 boys and 37 girls. The modal age for girls was in the first year of life while for boys there were two modal peaks: at less than 1 year of age and in the early teenage years. The annual mean incidence was 0 7 per 100 000 children under 15 years old' and 3-8 per 100 000 children at risk under 1 year of age. Thirty one deaths occurred in a bed or a cot. Eleven children were deliberately killed. These included two children who aspirated vomit in association with severe non-accidental injuries, five children who were suffocated, and four children who were strangled.
CHOKING
Twenty one children died from choking. Ten toddlers choked on a foreign body that they had picked up and put in their mouths. The foreign bodies aspirated included a marble, conker, silver and tissue paper, a small toy, a dummy, and a stone. Eleven older children choked on food while eating. Two of the children who choked on food had Down's syndrome. The most common foods were fruit and the stones and pips from fruit (five cases). One child choked on a pea, two on bread, one on a piece of sausage, and the remaining two on unspecified food items.
ASPIRATION OF VOMIT
Thirty nine children had a cause of death recorded as asphyxia secondary to inhalation of vomit. We did not consider that the deaths of most of these children were correctly classified as an accident. In 19 cases there was a preexisting medical condition such as cerebral palsy, epilepsy (eight children aspirated vomit during a fit), or bronchopneumonia. In 15 cases we found no predisposing cause of the aspiration of vomit, which was a postmortem finding. These children were infants all under 14 months and 13 of them were younger than 7 months of age. Two babies aspirated after a feed but in 13 cases the aspiration occurred during sleep. Two children in this group had a cause of death recorded as inhalation of vomit in association with sudden infant death syndrome (SIDS). We obtained details of the sleeping position in five cases and that was prone.
SUFFOCATION
Twenty nine children suffocated. Twelve children under 1 year of age accidentally suffocated in adult beds. Six babies were recorded as overlain, one by a mother in diabetic coma, one by a mother incapacitated by alcohol, one by a mother who was grossly obese, two were babies less than 2 months of age, and one was the youngest of seven children who were in bed together when it collapsed. Five children between 7 and 11 months old suffocated in their cot. Three children suffocated in one incident in a chest freezer. They had been playing and shut themselves in the freezer and were unable to escape. Five children were unlawfully killed. All the perpetrators were close family members: the father in three instances (two of whom themselves committed suicide), a mother and uncle in the other cases.
STRANGULATION AND HANGING
Forty seven children died from constriction around the neck: 11 were cases of strangulation and 36 of hanging. These included seven children who were strangled in association with a product: five of these children had their heads caught between the mattress and a defective cot side or wall. Two had similar accidents involving a pram and wrought iron bed head. Four girls were deliberately strangled by a parent.
The age distribution of the hanging cases demonstrated two distinct age groups. The younger group (0-7 years) included 15 victims of accidental hanging who were killed by cords, necklaces, or clothing around the house. The group of older boys over 8 years of age were cases of self initiated hanging. In the majority of cases the boys were involved in play that had gone badly wrong. In three cases there had been an emotional disturbance before the event that was possible suicide and in one case there was evidence of autoerotic activity.
Discussion
Mechanical asphyxial deaths in children are a significant problem in England and Wales. These cases of choking, suffocation, and strangulation are predominantly accidental in origin: however, they do include a number of incidents of homicide9 10 to the terminal event. We believe that the majority of the cases of babies in our study who were classified as being due to inhalation of vomit, without other cause, should be correctly classified as the SIDS. Mechanical asphyxiation is distinctly a problem in the baby and toddler age group with 65% of the children under 3 years of age. Boys, who hang themselves, cause a second peak in early teenage years. Other studies show a similar age pattern.12 13 The sex ratio with male preponderance is a typical finding in most childhood accident statistics.1
There is a strong relationship between the level of the child's development and the accident mechanism. Child victims of choking on foreign bodies are in the oral phase of development: they naturally put small objects straight to the mouth. We found no child younger than 6 months when the ability to manipulate a small object successfully into the mouth is not present. Young babies who asphyxiated in bed did so when they fell into a gap between bed and wall or between a faulty cot side. They neither had the strength nor motor agility to recover themselves. Older toddlers, however, succumbed while standing in the cot and their head became entangled in ligature near the cot or when clothing or dummy cords became caught on the cot side. This age group also has the manual dexterity to pull a plastic bag into the cot. We can extend this developmental theme to include the older boys who, in play or anger, imitated behaviour portrayed in the media and hung themselves with drastic consequences. This age and development specificity of the children who died indicate that prevention programmes should be directed at those involved with children under 5 years, in particular through the child surveillance programme. We should aim education programmes at raising awareness, so that parents can make their child's environment as safe as possible.
Effective measures aimed at the prevention of choking should also reduce the cases of inhalation of foreign body admitted to hospital for bronchoscopy. Davies et al estimate these cases amount to one in 14 000 children served by a district general hospital in England. '4 They carry a considerable morbidity and an estimated mortality rate of 7-5%.12 The cases we describe in this study are only a fraction of a very much larger problem.'2-15 Parents need to know about the dangers of small objects, which must be kept out of the reach of toddlers, and the importance of supervising children while eating. This is particularly the case with children who have learning difficulties. Education programmes act as a back up to environmental safety requirements such as the European Standards for Toy Safety.
The lack of a significant pattern of choking incidents with non-food items (in particular coins, toys, and pen caps) encouraged us. The items inhaled were similar to those reported in other studies.2 1216 Coins are the most commonly aspirated or inhaled item seen in cases referred to hospital.16 17 Toys caused Table 2 Advice on maintaining a safe sleeping environment * A baby should never sleep in a faulty cot * Dummy cords and necklaces in bed should be discouraged * Cots should be positioned away from curtain cords, small items, and plastic bags * Babies and toddlers should sleep in age appropriate cots * Cot safety standards should be maintained and extended to retailed second hand equipment only one choking death in our study. The toy involved had been purchased in 1980 and met the standard for small parts of toys at that time. Trading standards officers need to continue to enforce the European Standards for Toy Safety as they do appear to have been successful. In the past children have died from choking on pen caps. This resulted in work on venting (pen caps manufactured with a hole to allow passage of air) and this has been successful. Beds and cots were implicated directly as the mechanism of injury in more than a third of accidental deaths. There are similar reports in the literature.4 Cot design is currently subject to British Standard BS1753 1989. No death could be directly attributed to cot design but the safety of equipment is highly dependent on its maintenance and correct usage. Cots are expected to have a long life span and are frequently used across generations. There is also a market for second hand equipment. There needs to be a mechanism to extend safety standards to retailed second hand items. We should encourage facilities to service and maintain baby equipment as part of safe community programmes.18 We stress the importance of a child sleeping in an age appropriate cot or bed, of not using faulty cots and beds, positioning cots away from curtain cords and other potential ligatures and plastic bags. We should discourage children having 'dummy cords' in bed or excess clothing. HM coroners have commented on the practice of placing cords or ribbons around a young child's neck for any purpose. The danger of these cords near cots has been reported previously.19 20 Safe sleeping practices could be stressed within the child surveillance programme by the primary care team, in parent held records, and by national publicity (see table 2 ).
There were cases where a child was overlain by an adult in bed. We have previously reported a case of drowning in a baby where the mother suffered an epileptic fit.21 These tragic cases are fortunately rare but suggest the value of specialist advice to maximise safety provisions into the child's environment where the mother may be prone to periods of diminished supervision. Historically, overlying was regularly listed as a cause of death in young babies22; it is now a largely unrecognised entity and superseded by SIDS.
Feldman and Simms reported strangulations involving playground equipment.23 Improvements in playground equipment design over the past decade may have had an influence as only one case involving a bag and a slide occurred in this study.
Children who died from hanging came from two clear groups. Accidental mechanical asphyxia is a multifaceted subject but clearly mainly a problem in the preschool age group. It is difficult to see how further legislative changes can be made to ensure environmental safety in this field, although it is essential that strict safety standards for cots, prams, and small parts of toys are maintained within the European Community. Preventive education programmes and home checks need to be offered as part of health visitor component of the child surveillance programme. Tertinger et al have piloted a scheme specific to the reduction of household mechanical suffocation hazards in high risk families.27 This programme of household checks and education feedback was successful in producing sustained change but it was highly intensive and involved only six families. However, this provides a model and encouragement for the development of future educational preventive programmes.
